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We repor ted  e a r l i e r 1  t he  f i r s t  d i r e c t  measurements ( 6 ~ i , m )  r e s idues  produced a t  ELi=55 MeV, t h e  sp in  
of t he  m u l t i p l i c i t y  (<%>) of K X-rays emitted from region  assumed respons ib le  f o r  much of t he  i n t e r n a l  
fus ion  res idues ,  and t h e  app l i ca t ion  of such measure- conversion w i l l  be only p a r t i a l l y  populated. 
ments t o  t he  determination of absolu te  residue-produc- The observed constancy of <MK' f o r  each t a r g e t  
t i o n  cross  s ec t ions .  I n  ( 6 ~ i  ,xn) r eac t ions  i n i t i a t e d  over the  range from ELi= 75 t o  120 MeV is s u r p r i s i n g .  
on t a rge t s  i n  t he  gold region  a t  bombarding energies  Not only does t he  mean s p i n  of t h e  r e s idues  i nc rease  
of 75, 85, and 95 MeV, we observed t y p i c a l l y  an  average apprec iably  over t h i s  energy range,  bu t  i n  add i t i on  t h e  
of 2-3 K X-rays emitted per  evaporat ion r e s idue  pro- dominant res idue  s h i f t s  by % 4 amu. The i n s e n s i t i v i t y  
duced. The only reasonable mechanism known which could of <MK' t o  t he  neutron excess of t h e  populated r e s idues  
produce s o  many X-rays is  repeated i n t e r n a l  conversion is a l s o  apparent  i n  t h e  near-equali ty of r e s u l t s  f o r  t h e  
i n  t h e  midst of t he  y-cascade de-excit ing the  evapora- l g4P t  and 9 8 ~ t  t a r g e t s  ( s ee  a l s o  Ref. 1 ) .  The d a t a  
t i o n  res idues .  From a number of i n d i r e c t  experimental  seem t o  suggest  a small  " is land" of h ighly  conver t ing  
c o n s t r a i n t s ,  we arguedL t h a t  Q 2 K X-rays a r i s e ,  i n  a l l  
t he  neutron-poor T1 and Pb i so topes  populated, from a 
narrow sp in  region  (1225220) dominated by low-energy 
M 1  t r a n s i t i o n s .  I n  t h e  T1 i so topes ,  approximately one 
add i t i ona l  X-ray should be expected from conversion of 
known low-spin t r a n s i t i o n s .  
We have s ince  extended our measurements of <%> 
(v ia  de t ec t ion  of X-ray-X-ray coincidences1) f o r  6 ~ i  
bombardment of l E 1 ~ a ,  1 9 4 9 1 9 8 ~ t ,  l g 7 ~ u ,  and 2 0 8 ~ b  t o  
lower (55 MeV) and h igher  (120 MeV) bombarding energies.  
These measurements were intended both t o  provide addi- 
t i o n a l  information on the  o r i g i n  of t h e  X-rays and t o  
determine absolu te  t o t a l  ( 6 ~ i  ,xn) c ros s  s ec t ions  t o  
complement charged-part icle measurements of c ros s  
s ec t ions  f o r  o the r  compound-nucleus decay channels .  
The r e s u l t s  of our <MK> measurements over t he  e n t i r e  
range f o r  l g8P t  and l g 7 ~ u  t a r g e t s  a r e  shown i n  Fig.  1. 
The observed f a l l -o f f  of <MK> a t  t he  lowest energy f o r  
both t a r g e t s  is cons i s t en t  wi th  our previous arguments 
concerning the  o r i g i n  of t he  X-rays, s i nce  i n  t h e  
high-spin t r a n s i t i o n s  which p e r s i s t s  remarkably over a 
long s t r i n g  of i so topes ,  without  p a r t i c u l a r  regard  f o r  
t he  presence of unpaired nucleons. One conceivable 
scenar io  f o r  t h e  nuclear  s t r u c t u r e  respons ib le  f o r  t h i s  
observation is t h a t  t h e r e  occur i n  a l l  of t he se  i so topes  
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Figure I .  Bombarding energy dependence of the mean 
nwnber <M > o f  K X-rays emitted per ( 6 ~ i , x n )  reaction 
product fir targets of l g 8 p t  and l g 7 ~ u .  The values of 
<M > were measured by the X-ray-X-ray coincidence K technique described i n  Ref. I .  The dashed curves are 
intended t o  guide the eye. 
high-K (obla te)  deformation-aligned r o t a t i o n a l  bands 
b u i l t  upon few quas i -par t ic le  conf igura t ions .  The 
high K of such bands would favor M1 over E2 t r a n s i t i o n s  
3 
among members of t h e  band . I f  t h e  associa ted  moment of 
i n e r t i a  were equal  t o  t he  r i g i d  sphere va lue  ( i . e . ,  i f  
pa i r i ng  e f f e c t s  were unimportant and t h e  deformation 
mild) and t h e  mean sp in  of t he  band members were -16K, 
we would expect a  number of M1 t r a n s i t i o n s  of ~ 1 6 0  keV; 
each such t r a n s i t i o n  would y i e l d  a K X-ray ~ 6 0 %  of t h e  
time . 
There a r e  indeed a number of such s t rong ly  coupled 
r o t a t i o n a l  bands which have been i d e n t i f i e d  a t  low ex- 
c i t a t i o n  i n  t he  neutron-poor (A=189-199) T1 i so topes .  2 9 4  
However, t he re  i s  e s s e n t i a l l y  no r e l evan t  information 
ava i l ab l e  about the energy l e v e l s  i n  t he  Pb i so topes  
i n  t he  appropr ia te  region of sp in .  We have the re fo re  
run very r ecen t ly  an X-y and y-y coincidence experiment 
(using one large-volume Ge(Li) and two i n t r i n s i c  Ge 
de t ec to r s ) ,  designed t o  search f o r  low-energy y-rays 
from the  proposed highly convert ing t r a n s i t i o n s ,  with 
p a r t i c u l a r  emphasis on ( t he  previously unknown) tran- 
s i t i o n s  feeding the  12' isomeric s t a t e  (TlI2= 212 ns) 
i n  lg8pb. The lg8pb was populated wi th  a high value 
of <%> (=  2 -0)  i n  68-MeV 7 ~ i + 1 9 7 ~ u ,  and with lower 
<%> (= 1.1) i n  55 MeV ' L ~ + ~ ~ ~ A U ,  i n  order  t o  seek 
co r r e l a t i ons  between the  X-ray m u l t i p l i c i t y  and fea-  
t u r e s  of t he  y-ray coincidence y i e l d s .  The high- 
s t a t i s t i c s  s i n g l e s  y spec t r a  acquired r evea l  a  l a r g e  
number of weak, previous ly  un iden t i f i ed ,  l i n e s  between 
Q 100 and % 300 keV. Associat ion of these  l i n e s  with 
p a r t i c u l a r  nucl ides ,  and information on the  ( s ing l e s )  
angular  d i s t r i b u t i o n s  (and hence m u l t i p o l a r i t i e s )  , 
await rep lay  of t he  Q 50 event  tapes  co l l ec t ed .  
One add i t i ona l  recent  extension t o  our X-ray 
program has  involved accura te  measurements of t he  
absolu te  c ros s  s ec t ions  f o r  t a r g e t  (atomic-coll is ion) 
X-ray production a t  E = 55 MeV, made simultaneously 
6 ~ i  
with measurements of t he  forward-angle (Rutherford) 
e l a s t i c  s c a t t e r i n g  c ros s  s ec t ion  using l e f t - r i g h t  
monitor de t ec to r s  i n  t he  64"-diameter s c a t t e r i n g  
chamber. We a r e  p a r t i c u l a r l y  i n t e r e s t e d  i n  t he  r e s u l t s  
f o r  a  s e r i e s  of  P t  i so topes  (A=194, 195, 196, 198),  
s i nce  our previous s i m i l a r  measurements a t  h igher  bom- 
barding energy suggested a poss ib l e  small ,  but  unex- 
pected, i s o t o p i c  dependence of t he  t a r g e t  X-ray cross  
s ec t ion .  The da t a  from t h i s  experiment a r e  cu r r en t ly  
being analyzed. 
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We a r e  continuing our program of measurements and i n  6 ~ i - i n d u c e d  fus ion  reac t ions .  Our aim has  been t o  
s t a t i s t i c a l  model ana lys i s  of t h e  competi t ion among measure a s  many observables cha rac t e r i z ing  t h e  decay 
decay modes of compound nuc le i  (CN) formed a t  high s p i n  a s  poss ib le ,  i n  order  t o  cons t r a in  t he  s t a t i s t i c a l  
(up t o  Q 35 h) and e x c i t a t i o n  energy (up t o  % 100 MeV) model ana lys i s  t o  a much g rea t e r  degree than i n  
